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subject to an approved full new drug
application.

(iv) The drug product’s formulation
provides consistent pharmacokinetic
performance between individual dosage
units.

(2) The reference material(s) for such
a bioavailability study shall be chosen
to permit an appropriate scientific
evaluation of the extended release
claims made for the drug product. The
reference material shall be one of the
following or any combination thereof:

(i) A solution or suspension of the ac-
tive drug ingredient or therapeutic
moiety.

(ii) A currently marketed noncon-
trolled release drug product containing
the same active drug ingredient or
therapeutic moiety and administered
according to the dosage recommenda-
tions in the labeling of the noncon-
trolled release drug product.

(iii) A currently marketed extended
release drug product subject to an ap-
proved full new drug application con-
taining the same active drug ingre-
dient or therapeutic moiety and admin-
istered according to the dosage rec-
ommendations in the labeling proposed
for the extended release drug product.

(iv) A reference material other than
one set forth in paragraph (f)(2) (i), (ii)
or (iii) of this section that is appro-
priate for valid scientific reasons.

(g) Combination drug products. (1) Gen-
erally, the purpose of an in vivo bio-
availability study involving a combina-
tion drug product is to determine if the
rate and extent of absorption of each
active drug ingredient or therapeutic
moiety in the combination drug prod-
uct is equivalent to the rate and extent
of absorption of each active drug ingre-
dient or therapeutic moiety adminis-
tered concurrently in separate single-
ingredient preparations.

(2) The reference material in such a
bioavailability study should be two or
more currently marketed, single-ingre-
dient drug products each of which con-
tains one of the active drug ingredients
or therapeutic moieties in the com-
bination drug product. The Food and
Drug Administration may, for wvalid
scientific reasons, specify that the ref-
erence material shall be a combination
drug product that is the subject of an
approved new drug application.
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(3) The Food and Drug Administra-
tion may permit a Dbioavailability
study involving a combination drug
product to determine the rate and ex-
tent of absorption of selected, but not
all, active drug ingredients or thera-
peutic moieties in the combination
drug product. The Food and Drug Ad-
ministration may permit this deter-
mination if the pharmacokinetics and
the interactions of the active drug in-
gredients or therapeutic moieties in
the combination drug product are well
known and the therapeutic activity of
the combination drug product is gen-
erally recognized to reside in only one
of the active drug ingredients or thera-
peutic moieties, e.g., ampicillin in an
ampicillin-probenecid combination
drug product.

(h) Use of a placebo as the reference
material. Where appropriate or where
necessary to demonstrate the sensi-
tivity of the test, the reference mate-
rial in a bioavailability study may be a
placebo if:

(1) The study measures the thera-
peutic or acute pharmacological effect
of the active drug ingredient or thera-
peutic moiety; or

(2) The study is a clinical trial to es-
tablish the safety and effectiveness of
the drug product.

(i) Standards for test drug product and
reference material. (1) Both the drug
product to be tested and the reference
material, if it is another drug product,
shall be shown to meet all compendial
or other applicable standards of iden-
tity, strength, quality, and purity, in-
cluding potency and, where applicable,
content uniformity, disintegration
times, and dissolution rates.

(2) Samples of the drug product to be
tested shall be manufactured using the
same equipment and under the same
conditions as those used for full-scale
production.

[42 FR 1648, Jan. 7, 1977, as amended at 67 FR
77674, Dec. 19, 2002]

§320.26 Guidelines on the design of a
single-dose in vivo bioavailability
or bioequivalence study.

(a) Basic principles. (1) An in vivo bio-
availability or bioequivalence study
should be a single-dose comparison of
the drug product to be tested and the

196



Food and Drug Administration, HHS

appropriate reference material con-
ducted in normal adults.

(2) The test product and the reference
material should be administered to
subjects in the fasting state, unless
some other approach is more appro-
priate for valid scientific reasons.

(b) Study design. (1) A single-dose
study should be crossover in design,
unless a parallel design or other design
is more appropriate for valid scientific
reasons, and should provide for a drug
elimination period.

(2) Unless some other approach is ap-
propriate for valid scientific reasons,
the drug elimination period should be
either:

(i) At least three times the half-life
of the active drug ingredient or thera-
peutic moiety, or its metabolite(s),
measured in the blood or urine; or

(ii) At least three times the half-life
of decay of the acute pharmacological
effect.

(c) Collection of blood samples. (1)
When comparison of the test product
and the reference material is to be
based on blood concentration time
curves, unless some other approach is
more appropriate for wvalid scientific
reasons, blood samples should be taken
with sufficient frequency to permit an
estimate of both:

(i) The peak concentration in the
blood of the active drug ingredient or
therapeutic moiety, or its metabo-
lite(s), measured; and

(ii) The total area under the curve for
a time period at least three times the
half-life of the active drug ingredient
or therapeutic moiety, or its metabo-
lite(s), measured.

(2) In a study comparing oral dosage
forms, the sampling times should be
identical.

(3) In a study comparing an intra-
venous dosage form and an oral dosage
form, the sampling times should be
those needed to describe both:

(i) The distribution and elimination
phase of the intravenous dosage form;
and

(ii) The absorption and elimination
phase of the oral dosage form.

(4) In a study comparing drug deliv-
ery systems other than oral or intra-
venous dosage forms with an appro-
priate reference standard, the sampling
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times should be based on valid sci-
entific reasons.

(d) Collection of urine samples. When
comparison of the test product and the
reference material is to be based on cu-
mulative urinary excretion-time
curves, unless some other approach is
more appropriate for valid scientific
reasons, samples of the urine should be
collected with sufficient frequency to
permit an estimate of the rate and ex-
tent of urinary excretion of the active
drug ingredient or therapeutic moiety,
or its metabolite(s), measured.

(e) Measurement of an acute pharma-
cological effect. (1) When comparison of
the test product and the reference ma-
terial is to be based on acute pharma-
cological effect-time curves, measure-
ments of this effect should be made
with sufficient frequency to permit a
reasonable estimate of the total area
under the curve for a time period at
least three times the half-life of decay
of the pharmacological effect, unless
some other approach is more appro-
priate for valid scientific reasons.

(2) The use of an acute pharma-
cological effect to determine bio-
availability may further require dem-
onstration of dose-related response. In
such a case, bioavailability may be de-
termined by comparison of the dose-re-
sponse curves as well as the total area
under the acute pharmacological ef-
fect-time curves for any given dose.

[42 FR 1648, Jan. 7, 1977, as amended at 67 FR
77674, Dec. 19, 2002]

§320.27 Guidelines on the design of a
multiple-dose in vivo bioavailability
study.

(a) Basic principles. (1) In selected cir-
cumstances it may be necessary for the
test product and the reference material
to be compared after repeated adminis-
tration to determine steady-state lev-
els of the active drug ingredient or
therapeutic moiety in the body.

(2) The test product and the reference
material should be administered to
subjects in the fasting or nonfasting
state, depending upon the conditions
reflected in the proposed labeling of
the test product.

(3) A multiple-dose study may be re-
quired to determine the bioavailability
of a drug product in the following cir-
cumstances:
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